Hyperoxia produces neuronal necrosis in the rat.
Widespread cerebral neuronal necrosis occurred in newborn Sprague-Dawley rats submitted to three hours of pure oxygen (100% O2) at normal atmospheric pressure. Neuronal necrosis (NN) was most severe in the immediate newborn period and less marked with advanced maturation. It was minimal and different in its morphological characteristics in rats 10, 15 and 20 days old, and in adults breathing pure oxygen at normal atmospheric pressure for three hours. In the newborn rat, hyperoxemic NN was different in topography and cytopathology from that induced by hypoxia in the same animals. Hyperoxemic NN was similar to the NN described in human premature infants submitted to episodic hyperoxemia. Neuronal damage with karyorrhexis was most prominent in the subiculum of the hippocampus, thalamus, reticular nuclei of the brain stem and the granular cells of the cerebellum. Ultrastructural studies demonstrated nuclear and cytoplasmic membrane damage in neurons and the cellular accumulation of electron-dense lipid droplets. The pathogenesis of NN produced by hyperoxia in the human premature newborn infant may be related to lipid peroxidation of cell membranes such as that induced by oxygen-free radicals in other experimental and in vitro studies, when the anti-oxidant cellular defenses (mainly enzymes such as superoxide dismutase) are overwhelmed.